1. Introduction {#sec0001}
===============

We face living in a 'new normal' after the COVID-19 pandemic. The pandemic has already influenced our daily and social lives in a variety of ways (See [@bib0007]; [@bib0031]; [@bib0056]; [@bib0057]; [@bib0064]), including spending longer and more frequent time with close family or 'bubble mates,' especially during lockdown, and altering consumption patterns, as can be seen in the popularity of online games and streaming services (e.g., Netflix). One interesting pattern of consumption noted in the media is that consumers have tried atypical foods. A survey of 2000 UK adults, combined with secondary data, suggested that lockdown due to COVID-19 has induced a 45% increase in eating different foods and a 26% increase in exotic meals ([@bib0011]). Informed with this finding, we investigated the relationship between the COVID-19 threat and variety-seeking. Based on several theories such as reactance theory ([@bib0004]), terror management theory ([@bib0018]), and evolutionary theory ([@bib0020]), we predict that a high perceived threat of disease will increase the tendency to choose more and different options in multiple choice settings such as food, stationery, or travel decisions.

We further propose boundary conditions for the above pattern in that the type of decision (i.e., multiple option selections across different brands vs. within the same brand) will moderate the impact of the perceived threat on variety-seeking. Specifically, our argument is based on the hypothesis that people under high threat of the virus might feel that their freedom and control are limited, while also feeling that their self-esteem is not high ([@bib0005]; [@bib0046]). In order to restore their sense of freedom/control and self-esteem, they will seek variety in other unrelated decisions (Levav & Zhu, 200; [@bib0037]).

Variety-seeking and restoring self-esteem are closely related (e.g., [@bib0037]). In addition, the elevated construals level (i.e., abstracted mind set, see [@bib0023]; [@bib0024]) induced by the pandemic, or evolutionary strategic movement due to the pandemic ([@bib0020]) could also increase variety-seeking. We will discuss the details in the next section.

This research contributes theoretically and practically in several ways. First, due to the magnitude of the COVID-19 threat and its global impact, it is timely to investigate our consumption patterns during and after the pandemic. This paper provides a novel empirical investigation of the impact of the COVID-19 pandemic on consumption behavior relating to variety-seeking. Second, to the best of our knowledge, the current literature is quite silent on the relationship between disease threat and variety-seeking. Therefore, this study extends our understanding of the antecedent variables for high (vs. low) variety-seeking. Finally, this paper provides both theoretical arguments and empirical evidence of the moderating variables for different types of choice. This moderation effect is important in that it could enhance our theoretical perspective on variety-seeking and allow practitioners and marketers to better manage sales of specific products.

In the next sections, we will conduct a systematic review of variety-seeking and disease threat. Then, we will generate the main and moderating predictions, based on the background theories.

2. Literature review and main predictions {#sec0002}
=========================================

2.1. Variety-Seeking {#sec0003}
--------------------

Many researchers have shown that consumers tend to seek variety ([@bib0008]; Inman, 2001; [@bib0039]; [@bib0048]; [@bib0049]; [@bib0054]). This tendency is such a powerful motivation that people sometimes include less-preferred items for the sake of variety. [@bib0049] provide empirical evidence of less-preferred options being chosen. Participants were asked to rate their experience of listening to multiple songs. The results indicate that the participants' reported enjoyment of their listening experience declined more steeply in the repeated-favorite songs condition than in the mixed- sequence (i.e., favorite and not favorite songs) condition. Including less-preferred items in multiple alternative-choice conditions can thus increase the overall evaluation of a consumption experience.

Variety-seeking can occur in the manner in which consumers choose items, as well as in the items they choose ([@bib0012]; [@bib0025]; [@bib0040]). [@bib0012] provides evidence that variety-seeking can be extended to decision processes. Specifically, the participants in her study were asked to make three sets of choices between a low-quality/low-price option and a high-quality/high-price option. The results indicate that consumers who selected the low-quality/low-price option \[high-quality/high-price option\] in the first two choices were likely to select the high-quality/high-price option \[low-quality/low-price option\] as their third choice. The results suggest that consumers tend to vary their use of decision rules. In a follow-up study, [@bib0025] replicated the previous findings and additionally suggested that this variety-seeking in choice rules is stronger for people in individualist cultures than for those in collectivistic cultures. [@bib0040] also suggested that people are motivated to change their decision process even if the decision outcome is similar. In sum, variety-seeking can occur both in the decision outcome and the decision process.

Previous research also provides theoretical explanations and boundary conditions for variety-seeking. First, variety-seeking is one way to reduce satiation ([@bib0038]; [@bib0055]). Satiation may involve the choice outcome as well as the choice process. Second, researchers have observed variety-seeking as a tool for reducing uncertainty about future preferences and information gathering (Kahn & Lehmann, 1991; [@bib0002]). Third, people seek variety in their decision-making in order to increase satisfaction with their overall experiences by maximizing their retrospective experiences; i.e., variety-seeking is reinforced by favorable memories of a varied sequence ([@bib0049]), or to reduce regret later ([@bib0002]). Fourth, [@bib0048] suggested interpersonal influence/self-presentation motivation as an additional mechanism for variety-seeking. For example, they provided empirical evidence that variety-seeking was stronger in public than in private consumption situations due to the motivation of self-presentation. Fifth, variety-seeking can be a tool for enhancing one\'s freedom and feelings of control ([@bib0036]; [@bib0067]). For example, [@bib0036] observed high levels of variety-seeking when decisions were physically limited, such as choosing a narrow (vs. wide) aisle. In addition, [@bib0067] showed that consumers who perceived economic mobility was low (vs. high) tended to show high variety-seeking. Finally, researchers have shown that variety-seeking is higher under simultaneous-choice (vs. separate-choice) conditions ([@bib0050]; [@bib0058]; [@bib0059]). Specifically, [@bib0058] showed that the number of choices made at one time can influence the diversity of choice. Participants in his study were asked to either (i) choose all three snacks in the first week (i.e., a simultaneous-choice condition) or (ii) choose one snack for each week (i.e., a sequential-choice condition). The participants in the simultaneous-choice condition were more likely to select a variety of items than those in the sequential-choice condition.

The previous literature thus suggests that variety-seeking is a fundamental phenomenon for consumers and in everyday life. In this paper, we will focus on the impact of the threat of disease (i.e., COVID-19) on variety-seeking.

2.2. Perception of disease threat {#sec0004}
---------------------------------

The threat of pathogens and parasites historically generates explicit or implicit reactions in humans ([@bib0041]; [@bib0042]; [@bib0053]; [@bib0065]). This reaction to an actual or potential threat of a disease is critical for survival from an evolutionary perspective ([@bib0001]; [@bib0052]). With regard to reactions to the threat of a disease or disaster, researchers have emphasized the importance of the subjective perception of the threat rather than the objective perception of the actual threat ([@bib0060]; [@bib0061]; also see cognitive appraisal theory, [@bib0034]). For example, [@bib0061] suggested that the coping strategy for dealing with the threat was mainly influenced by subjective threat appraisals. Looking at subjective appraisal of the threat of disease, [@bib0013] suggested the concept of 'perceived vulnerability to disease (PVD),' which consisted of 'perceived infectability' and 'germ aversion' tendencies. PVD clearly suggested that individual differences were significant for different diseases. Individual differences in threat perception may influence subsequent behavior changes. For instance, people dealing with uncertainty and unpredictability relating to disease threats generate behaviors relating to threat reduction strategies ([@bib0021]; [@bib0062]), as the perceived threat of the disease is high. Typically, their behavior tends toward over-reaction against the threat, or irrational behavior, especially in pandemic conditions. For example, stockpiling of basic goods has been the most common problem for the majority of countries in the early stages of the COVID-19 pandemic ([@bib0044]; [@bib0063]).

Given the tendency to abnormal behavior during a disease pandemic, it is therefore very important to control the perception of the COVID-19 threat. Researchers have also suggested that the perception of the threat can be changed by various factors. For example, in the domain of terror, women (vs. men) showed higher levels of terror threat because they were concerned about their close family and friends ([@bib0017]). In addition, [@bib0010] suggested that close relationships with one\'s family could reduce the perceived terror. In the COVID-19 pandemic context, [@bib0030] examined how the disease information provided in public service advertisements (PSAs) could alter the perceived threat and stockpiling intentions. Based on the concept of nudge, they found that additional information could reduce the perceived threat of COVID-19, resulting in lower stockpiling intentions.

To summarize, the previous literature suggests the importance of the subjective/perceived threat of the disaster, disease, or terror in determining subsequent behaviors. In this paper, we will mainly focus on the impact of the perceived threat of the COVID-19 pandemic on consumption patterns with regard to variety-seeking tendencies. In the next sections, we will develop a main hypothesis ([Section 2.3](#sec0005){ref-type="sec"}) and a moderating hypothesis ([Section 2.4](#sec0006){ref-type="sec"}).

2.3. Main prediction: the impact of the perceived threat on variety-seeking {#sec0005}
---------------------------------------------------------------------------

We expect that the threat of disease will positively influence variety-seeking, based on several theories. First, higher variety-seeking under higher perceived threat may be driven by the underlying mechanism of seeking freedom or enhancing one\'s personal control while under restrictions. For example, during the COVID-19 pandemic, people are facing a novel situation in which many social activities have been restricted or limited by national lockdowns or forced/voluntary self-isolation. When their freedom and feeling of control are limited, people display a high motivation to increase freedom and restore control. Brehm\'s reactance theory ([@bib0004]; [@bib0005]) supports this prediction. Reactance theory posits that when people believe they are free to engage in a given behavior, they will generate psychological reactance if that freedom is eliminated or threatened with elimination. In other words, if individuals face limited freedom, they will develop a strong motivational state directed toward re-establishing the threatened or eliminated freedom. Thus, the typical outcome of psychological reactance is an individual\'s attempt to reassert their freedom through behavior. Another outcome is the development of an increased preference for threatened behaviors or objects. When freedom in selecting a specific object is threatened, people are likely to begin wanting it more than they did before ([@bib0005]). In addition, as reviewed previously, seeking increased variety is closely related to restoring one\'s freedom and feelings of control ([@bib0036]; [@bib0067]). Therefore, reactance theory suggests that people will seek a high level of variety when their normal life and freedom of activity is limited.

Second, terror management theory ([@bib0018]; [@bib0046]; [@bib0047]) suggests that people have a high motivation to restore their self-esteem or to find meaningful behaviors, especially when they have an increased awareness of their own mortality. Since variety-seeking and restoring self-esteem are closely related (e.g., [@bib0037]), we can also predict that perception of a high level of threat will increase variety-seeking.

Third, [@bib0023] offer a similar prediction based on the assumption that the concept of death is relatively abstract, since a living individual does not have personal experience. People will show variety-seeking in response to abstract construals (e.g., [@bib0024]; [@bib0033]). Empirically, [@bib0023] showed that increased levels of death in a society can increase variety-seeking, especially for unrelated consumption situations. Therefore, we predict that the threat of the COVID-19 will increase variety-seeking in other consumption domains, which are not relevant to health-related consumption domains.

Finally, the evolutionary perspective also supports this pattern since seeking variety is an evolutionary tool for increased survival in situations involving a high perceived disease threat ([@bib0001]; [@bib0020]; [@bib0052]; [@bib0066]). For example, [@bib0020] provided empirical evidence that women tended to take additional mating partners when the disease threat was high.

To summarize, based on these theoretical supports, we predict a positive effect of the perceived threat of COVID-19 on variety-seeking. The formal hypothesis is as follows:H1*Variety-seeking behavior will be higher when the perceived threat of the COVID-19 pandemic is high (*vs*. low)*.

2.4. Moderating role of the type of choice task {#sec0006}
-----------------------------------------------

Even though we predict that a high level of COVID-19 threat increases variety-seeking, the opposite pattern is also predicted in the existing literature. Studies have suggested that people show a conformity tendency or preference for stability, especially when their self-identity is threatened. For example, increased threat from disease has been shown to increase the tendency to focus on known objects and to avoid new objects or contact from out-groups (vs. in-groups) ([@bib0043]; [@bib0065]). In the food domain, [@bib0015] provided empirical evidence that higher relational threat generates a tendency to confirming self-concept, resulting in lower variety-seeking with regard to chocolate candy bar selection. Finally, [@bib0023] also made a similar prediction based on the logic that anxiety about a disease can increase the motivation for stability, which is related to focusing on existing preferences, resulting in lower variety-seeking. These studies suggest the opposite pattern to H1, mainly due to the preference-confirming strategy.

In this research, we propose a moderating variable for the type of decision, determining the direction of the impact of the perceived threat on variety-seeking. Specifically, when the decision involves choosing between multiple options from different brands, freedom may be very important. For example, all decisions in the study by [@bib0036] were multiple decisions across different brands. Therefore, under this situation, we expect that high perceived threat will increase variety-seeking, mainly because of the desire for personal freedom.

On the other hand, when the decision involves choosing options from the same brand (typically, choosing between multiple flavor options from the same brand), freedom of choice is not salient, but the preference for different flavors is expected to be high. To support this argument, Inman (2001) found that flavor-based variety was strongly related to sensory-specific satiation, which is closely related to preference rather than freedom-seeking (see [@bib0038]; [@bib0055]). In addition, [@bib0023] also suggested that concrete (vs. abstract) construals lead to low variety-seeking. Decision-making between different flavors is more concrete than decisions between different brands. Therefore, in this situation, we expect that a highly perceived threat of disease will reduce variety-seeking because people will focus on decision-making based on their existing preferences.

Therefore, two different types of decision may generate opposite patterns for the impact of the perceived threat on variety-seeking. The hypothesis is:H2*The perceived threat of COVID-19 on variety-seeking will be moderated by the type of choice. Specifically, for choice across different brands, the variety-seeking tendency will be higher when the perceived threat of COVID-19 pandemic is high (*vs*. low). On the other hand, for choice with the same brand, the variety-seeking tendency will be lower when the perceived threat of COVID-19 is high (*vs*. low)*.

The overall theoretical framework is illustrated in [Fig. 1](#fig0001){ref-type="fig"} . In the next sections, we will report three empirical studies to show the main effect (studies 1--2) and the moderating effect (study 3) across various decision domains.Fig. 1Overall Theoretical Framework.Fig. 1

3. Study 1: testing the main hypothesis (H1) {#sec0007}
============================================

Study 1 investigated the primary prediction regarding the relationship between the perceived threat of COVID-19 and variety-seeking. It is also recognized that variety-seeking tendencies can be significantly influenced by mood (e.g., [@bib0024]; [@bib0051]). Therefore, we controlled for mood by measuring it. We also considered age to be an important control variable since the preference for candy bars was strongly expected to relate to the age of the participants.

3.1. Method: subjects, design, and procedure {#sec0008}
--------------------------------------------

Participants in this study were 100 US adults (43.0% female, average age = 42.37, *SD* = 13.23) recruited from an online panel (Amazon MTurk) for a nominal payment.

First, participants were asked to imagine that they visited a store to buy chocolate candy bars. They were exposed to 5 different brands (i.e., Snickers, Twix, Musketeers, Hershey\'s, & Reese\'s, similar to [@bib0015]), as shown in [Fig. 2](#fig0002){ref-type="fig"} , and were asked to choose 5 chocolate candy bars in any combination they wanted. After conducting another unrelated study, participants were exposed to information regarding COVID-19 (e.g., the number of US virus cases, deaths, and the number who had recovered at the time of the survey \[April 2020\]) and were asked to rate their perception of the threat using two items (i.e., '*In your opinion, is coronavirus a serious threat?/ how life-threatening is coronavirus?'*) based on [@bib0003] and [@bib0030], on 7-point scales (1 = not at all serious/ life-threatening, to 7 = very serious/ life-threatening, Cronbach\'s α = 0.874). Finally, participants were asked to rate their mood on a 7-point scale (1= very bad, 7 = very good) and to provide demographic information.Fig. 2Stimuli for Studies 1 & 3*Decision across Different Brands (Studies 1 & 3)Decision within the Same Brand (Study 3 Only)*.Fig. 2

3.2. Results and discussion {#sec0009}
---------------------------

First, we calculated the number of different brands in subjects' 5 selections as the index for variety-seeking. Then, we conducted a regression analysis with the dependent variable \[DV\] (i.e., variety-seeking) and independent variables \[IVs\] (i.e., perceived COVID-19 threat, mood, and age). The results indicated that the overall regression model was significant (Adjusted *R^2^* = 0.081, Cohen\'s *f^2^* = 0.122, *F* (3, 96) = 3.90, *p* = .011). Specifically, mood did not influence variety-seeking (*t* = 1.53, *p* = 0.129), whereas age had a negative effect on variety-seeking (*β* = −0.235, *t* = −2.41, *p* = 0.018), as expected. More importantly, the perceived threat had a marginal significance with regard to the positive impact on variety seeking (*β* = 0.191, *t* = 1.93, *p* = 0.056). Higher perceived threat increased variety-seeking in the selection of chocolate candy bars, as predicted in H1.

Second, when we conducted additional regression analysis with the perceived threat as a single IV, the result was similar to that reported above. Specifically, the perceived threat had a positive impact on variety seeking (Adjusted *R^2^* = 0.024, Cohen\'s *f^2^* = 0.035, *β* = 0.183, *t* = 1.85, *p* = 0.068). The empirical results of this study thus supported our main hypothesis, H1.

4. Study 2: replicating the previous study for two different tasks {#sec0010}
==================================================================

The previous study supported H1. To reiterate, we expected that people would show greater variety-seeking under a heightened perception of threat, in order to increase their feelings of personal freedom and control. To do this, people will alter their existing preferences by selecting less preferred options. In this study, we replicated the previous studies with examining the relationship between high variety-seeking and decreasing preference. The previous literature suggests that the number of choice actions available can influence variety-seeking ([@bib0040]). All variety-seeking measurements in the previous studies involved multiple selections. In this study, we tested another way of measuring variety-seeking. Specifically, we asked participants to select just one option out of multiple options, thus requiring one choice action. In addition, we tested our main hypothesis in two choice problems. Finally, we also measured the perceived vulnerability to disease (PVD, [@bib0013]) to empirically compare it with the perceived threat.

4.1. Method: subjects, design, and procedure {#sec0011}
--------------------------------------------

Participants in this study were 197 US adults (45.2% female, average age = 37.19, *SD* = 12.30) recruited from an online panel (Amazon MTurk) for a nominal payment.

The overall procedure of this study was quite similar to that of study 1, with a few modifications. First, participants were exposed to the information regarding COVID-19 and were asked to rate their perception regarding the threat on two items using 7-point scales of study 1 (Cronbach\'s α = 0.869). Then, participants were asked to imagine that they visited a store to buy five cans of soft drink. They were exposed to 5 different brands (i.e., Coke, Sprite, Dr Pepper, Mountain Dew, and Fanta, based on [@bib0038]) and to ask to choose 5 soft drinks in any combination they wanted, as shown in [Fig. 3](#fig0003){ref-type="fig"} . After the drinks choice, they were asked to choose five highlighter pens, spread across two different brands. Participants were given 6 different combinations and asked to choose one combination, as shown in [Fig. 3](#fig0003){ref-type="fig"}. After that, all participants were asked to rate their 'perceived vulnerability to disease (PVD)' with 7 items (e.g., '*In general, I am very susceptible to colds, flu and other infectious diseases*.') based on [@bib0013], on a 7-point scale (1 = strongly disagree, 7 = strongly agree; Cronbach\'s α = 0.847). Finally, participants were asked to rate their general attitude toward 5 different soft drink brands on a 7-point scale (1= not much, to 7 = very much).Fig. 3Stimuli for Study 2.*Soda ChoiceHighlighter Pen Choice*.Fig. 3

4.2. Results for soda choice {#sec0012}
----------------------------

First, we calculated the number of different brands represented in the 5 soda selections as the index for variety-seeking in soda choice. Then, we conducted a regression analysis with DV (i.e., variety-seeking) and IV (i.e., the perceived threat). The results indicated that the overall regression model was significant (Adjusted *R^2^* = 0.036, Cohen\'s *f^2^* = 0.043, *F* (1, 195) = 8.35, *p* = .004). Specifically, the perceived threat had a positive impact on variety seeking (*β* = 0.203, *t* = 2.89, *p* = 0.004). The results were quite similar when PVD (perceived vulnerability to disease) was added as another IV. The overall regression model was also significant (Adjusted *R^2^* = 0.047, Cohen\'s *f^2^* = 0.060, *F* (2, 194) = 5.88, *p* = .003). Specifically, PDV had a marginally positive effect on variety-seeking *(β* = 0.133, *t* = 1.82, *p* = 0.070), whereas the perceived threat had a positive impact on variety seeking (*β* = 0.164, *t* = 2.26, *p* = 0.025), replicating study 1 and supporting H1.

Second, based on the general attitude toward each brand of soda, we calculated (i) index 1- the average of five general attitudes toward each brand, and (ii) index 2 - the inferred utility for the chosen option combination (i.e., Σ (general attitude of brand\_~i~ \* number of brand\_*i* chosen). After that, we created a preference-based variety-seeking index (= \[index 1 / index 2\], where a higher number represents choosing less preferred brands). Then, we conducted a regression analysis with DV (i.e., preference-based variety-seeking index) and IV (i.e., the perceived threat). The results indicated that the overall regression model was significant (Adjusted *R^2^* = 0.029, Cohen\'s *f^2^* = 0.035, *F* (1, 195) = 6.88, *p* = .009). Specifically, the perceived threat had a positive impact on variety seeking (*β* = 0.185, *t* = 2.62, *p* = 0.009). This further analysis confirmed our prediction that people perceiving a high threat from COVID-19 showed higher levels of variety-seeking by altering their pre-existing preferences.

4.3. Results for pen choice {#sec0013}
---------------------------

Participants were asked to choose between 6 different combinations involving pens from two different brands. First, we re-categorized choice combination into low variety-seeking (i.e. choosing all the same brands, such as the {0 & 5} or {5 & 0} combinations), medium variety-seeking (i.e., choosing all the same brand except for one option, such as the {1 & 4} or {4 & 1} combination), and high variety-seeking (i.e., choosing 2 and 3 pens from different brands, such as the {2 & 3} or {3 & 2} combinations). We then conducted a regression analysis with DV (i.e., variety-seeking) and IV (i.e., the perceived threat). The results indicated that the overall regression model was significant (Adjusted *R^2^* = 0.016, Cohen\'s *f^2^* = 0.021, *F* (1, 195) = 4.10, *p* = .044). Specifically, the perceived threat had a positive impact on variety seeking (*β* = 0.143, *t* = 2.03, *p* = 0.044), supporting H1.

5. Study 3: evidence of a moderating effect of different types of choice (H2) {#sec0014}
=============================================================================

Study 3 investigated the impact of the threat on variety-seeking by examining the moderating role of different types of choice. To reiterate, we expected to replicate the previous studies for multiple option selections, especially when the decision involved choice across different brands. In contrast, we predicted the opposite pattern when the decision involved a choice between different flavors within the same brand.

5.1. Method: subjects, design, and procedure {#sec0015}
--------------------------------------------

Participants in this study were 226 US adults (47.8% female, average age = 29.73, *SD* = 14.16) recruited from an online panel (Amazon MTurk) for a nominal payment. Participants were randomly assigned to one of two experimental conditions (type of choice task: variety-seeking choice across different brands vs. variety-seeking choice within a brand), using a between-subjects design.

First, participants were exposed to information regarding COVID-19 (e.g., the number of US virus cases, deaths, and numbers who had recovered at the time of the survey), similar to study 1, and were asked to rate their perception regarding the threat on the same two items used in studies 1 and 2 (Cronbach\'s α = 0.844). Then, participants were asked to conduct a similar task to Study 1, of choosing 5 different candy bars. However, we introduced a different type of choice task. Participants in the study of choice across different brands were exposed to the same selection options as in study 1, in that they were exposed to five different brands, as shown in [Fig. 2](#fig0002){ref-type="fig"}. However, participants in the study of choice within the same brand were exposed to a different condition, where the brand for the 5 options was the same (i.e., Snickers), but they were asked to choose between different flavors, as shown in [Fig. 2](#fig0002){ref-type="fig"}.

5.2. Results and discussion {#sec0016}
---------------------------

Similar to study 1, we calculated the number of different brands chosen in the 5 selections as the index for variety-seeking. Then, we conducted a moderation test for the different types of choice using [@bib0019] process analysis with model \#1 (i.e., IV: the perceived threat, Moderator: type of choice task, and DV: variety-seeking, with 5000 bootstrapping).

The results indicated that the interaction effect was significant (effect = 1.34, *t* = 2.38, *p* = .018, 95% CI: \[.058, 0.6.17\]), supporting H2. Specifically, for the different brands choice conditions, we replicated the previous finding in that a perception of a high level of threat had a positive effect on variety-seeking. In detail, participants whose perceived threat rating was higher (i.e., +1SD in measurement) showed a higher level of variety-seeking (estimated *M* = 2.95) compared to those whose perceived level of threat was lower (i.e., −1SD in measurement, estimated *M* = 2.52, *p* = 0.088). In contrast, for the same brand choice conditions, the opposite pattern was found: participants whose perceived level of threat was higher (i.e., +1SD in measurement) showed a lower level of variety-seeking (estimated *M* = 2.66) compared to those whose perceived level of threat was lower (i.e., −1SD in measurement, estimated *M* = 3.04, *p* = 0.099), as shown in [Fig. 4](#fig0004){ref-type="fig"} .Fig. 4Results of Study 3.Fig. 4

6. General discussion {#sec0017}
=====================

6.1. Summary of studies {#sec0018}
-----------------------

This study focused on the relationship between the COVID-19 threat and variety-seeking. Based on several theories, such as reactance theory and terror management theory, we predicted that a high level of perceived threat of COVID-19 would increase the tendency to choose more and different options in a multiple choices setting. Three empirical studies empirically tested the impact of the perceived threat on variety-seeking across various domains. Study 1 provided initial evidence that the variety-seeking tendency in the choice of chocolate candy bars increased as the perceived level of threat of COVID-19 increased. It excluded mood as an alternative explanation. Study 2 extended the previous study by showing the same effect on choice for both food (i.e., soda) and non-food items (i.e., highlighter pens). It also showed that the higher variety-seeking related to the perceived level of COVID-19 threat was not driven by a preference-based decision, which implies a significant role for motivation by a desire for freedom and a feeling of control. In addition, variety-seeking was higher regardless of the multiple-choice actions. Finally, Study 3 provided empirical evidence of the significant moderating role of different decision tasks. Specifically, when the decision involved choice across different brands, participants showed higher variety-seeking under higher perceived threat. However, the opposite pattern was true when the decision involved choices within the same brand.

6.2. Theoretical and practical contributions {#sec0019}
--------------------------------------------

The findings of the current studies make several important theoretical contributions. First, this paper extends the literature on threat information processing and the consequences of threat perception. Previous literature has suggested that the threat of a pandemic disease could significantly influence various human behaviors such as xenophobia ([@bib0014]), ethnocentrism ([@bib0042]), anti-social behavior ([@bib0045]), conformity tendencies ([@bib0065]), and mating strategy ([@bib0020]). This paper suggests a new consequence of disease threat in multiple-choice situations. Specifically, the level of perceived threat may influence consumption patterns in multiple choice situations.

Second, this paper also extends our understanding regarding variety-seeking. The existing literature regarding the antecedents of variety-seeking mainly focuses on individual factors such as satiation levels, or individual motivation, such as maximizing retrospective experiences ([@bib0049]) or reducing the possibility of later regret ([@bib0002]). These prior studies ignored social and environmental factors. Compared to the existing literature, this paper emphasizes the role of the perception of the global level of threat caused by COVID-19. Specifically, we suggest that the level of perceived threat of the disease dramatically shapes variety-seeking tendencies. In addition, this study proposes a new antecedent variable for variety-seeking, which is the level of threat perceived.

Third, even though we theorized a causal relationship between threat perception and variety-seeking (i.e., threat perception → variety-seeking), the reverse causality (i.e., variety-seeking → threat perception) could be possible, since we measured two constructs simultaneously, rather than manipulated the IV directly, in most empirical settings. However, we can exclude this alternative perspective for two reasons. One reason is that we measured variety-seeking after measuring the level of threat perception across all studies. Therefore, it is difficult to imagine that the choice action of variety-seeking influenced the threat perception. Another reason was that this alternative model cannot fully explain the significant moderating effect of the different decision tasks of study 3.

Fourth, in study 2, we found that both the perceived vulnerability to disease (PVD, [@bib0013]) and the perceived threat of the disease were significant for variety-seeking. This result implies that the perceived threat and PVD were different constructs and had separate and additional effects on variety-seeking. Further study may be needed to investigate the difference between perceived level of threat and PVD.

Fifth, the findings of this research are closely related to those of other recent articles on disease responses ([@bib0016]; [@bib0022]). Specifically, [@bib0016] argue that the salience of contagious disease cues may activate a negative emotional response (e.g., disgust or fear). These emotional responses subsequently influence preference for the familiar (vs. unfamiliar) option. In contrast, [@bib0022] provide empirical evidence that disease cues can decrease typical (vs. atypical) product options. The findings of [@bib0016] contradict ours in that choosing a familiar option means showing a lower level of variety-seeking. However, we emphasize a critical difference in terms of the decision structure (i.e., choosing one option vs. multiple options) in the existing literature and in our study. The unique aspects of choosing multiple options in our study may create an opportunity for participants to seek variety in order to restore their limited freedom or self-esteem. In contrast, people may seek a familiar option when they are asked to choose one option under high disease salience. However, further study is needed to integrate the two different findings.

Finally, high variety-seeking in a perceived high level of threat situation may be interpreted as a risk reduction strategy, in that people choose multiple options to reduce the risk of choosing the same option.[1](#cit_1){ref-type="fn"} Even though this explanation is possible, this pattern is especially likely to occur when the choice target is very unfamiliar (vs. familiar). Since most of our decision options were familiar to participants (e.g., soda, chocolate candy, or pen), this alternative explanation looks very weak.

The results of this research also suggested several practical and managerial implications. First, this paper may offer a straightforward message for retailing and marketing managers under the COVID-19 pandemic. Allowing customers an experience of variety-seeking could be a good marketing strategy. For example, stores, whether operating online or offline, should provide different choice options or brands for their key target customers. Second, the results of study 3 provide two different product strategies for brand managers during the pandemic. Specifically, this study suggests that brand managers could maximize their profits by changing the product offerings to target customers. Finally, most countries need practical ways to reduce the social and psychological costs of maintaining lockdowns or social distancing, while maintaining some optimal level of social restriction. This study suggests that providing multiple choice options could be one method of reducing the negative effect of social restrictions. If people can reduce their negative feelings of freedom limitation by choosing from multiple options, it may ultimately be helpful for our society. This study provides some practical implications for policy makers in terms of controlling the disease while reducing the psychological burden of extreme social distancing.

6.3. Limitation and suggestions for future studies {#sec0020}
--------------------------------------------------

This work has several limitations, suggesting opportunities for future research. First, even though we mainly focused on the impact of the COVID-19 pandemic in this study, the impact of other disasters or diseases could be expected to influence variety-seeking similarly. Future study needs to investigate this issue for other scenarios. Second, we strongly believe that the timing and location of the data collection (i.e., we conducted all studies between April and June 2020) could influence the results. Therefore, future studies with a different time period and in a different country could provide a high level of external validity for the research questions in this paper. Third, due to the special situation of the COVID-19 pandemic, we only used Amazon MTurk for the empirical studies. Even though the validity of MTurk has been established (e.g., [@bib0006]; [@bib0026]; [@bib0027]), future research needs to verify our core argument using a different sample (e.g., students). In addition, in the previous theory section, we suggested several different underlying mechanisms for H1. Even though the results of study 3 indirectly supported the mechanisms of freedom and a feeling of restoring control, we cannot exclude other mechanisms because in the current empirical package we did not directly test these mediators. Future study needs to provide accurate evidence, for example by measuring mediators and conducting mediation ([@bib0029]; [@bib0028]). Finally, future studies could extend the variety-seeking tendency of decision-making for others ([@bib0009]) or variety-seeking tendencies at a group level ([@bib0002]; [@bib0035]).

We thank Jaelynn Kim for suggesting this possibility.
